S1. Estimation of approximate equivalent OA MFR for VRT-TD/SMPS data
We assumed that measured total volume of submicron aerosol (V tot ) by SMPS (10-600 nm) is comprised of the volume of organic (V org ) and ammonium sulfate (V as ). Since the sample was sufficiently dried (RH < 30-40%) before traveling to instruments, the contribution of water to V tot was neglected. Contributions of nitrate and chloride aerosol were also neglected.
Apply the mass-volume relationship, the mass of organic aerosol (m org ) can be written as 5
Where, ρ org and ρ as are the densities of organic aerosol and ammonium sulfate aerosol, respectively.
Organic aerosol mass fraction remaining (OA MFR) at a TD temperature and residence time (T, Rt) is , 
Here, V tot is in μm 3 cm -3 and mass of ammonium sulfate (m as ) is in μg m -3 . ρ as is considered 1.77 gm cm -3 . Change in ρ org after 10 heating at moderate temperature (<100˚C) is assumed to be small (ρ org,BP ~ ρ org,TD ). It is assumed that ammonium sulfate did not evaporate at a TD temperature < 100˚C (m as,BP ~ m as,TD ). Note, in MFR calculation, particle loss in TD due to diffusional and inertial and thermophoresis deposition were applied separately via empirically estimated correction factors as a function of temperature and residence time (Saha et al., 2015) . Relative transmission of V tot and different aerosol species (e.g., organic, sulfate, nitrate, and ammonium) are assumed to be the same. 15
To estimate mass of ammonium sulfate mass (m as ), we assumed a stoichiometric relationship between sulfate and ammonium. Therefore, m as is calculated as 
Eq.S-5 was applied to estimate an approximate OA MFR for VRT-TD data at 60 ˚C and 90˚C, where m SO4, BP is used from ACSM measurements.
In Eq. S-5, contribution of ammonium nitrate (AN) aerosol to V tot is neglected, which has a relatively minor influence on the estimated OA MFR at both of our measurement sites. This is because the overall contribution of AN in PM 1 was small (Fig.   S6 ). The observed evaporation of ambient AN aerosol is much less than the laboratory generated pure AN aerosol (Huffman 5 et al., 2009) and its observed evaporation is quite similar to the OA evaporation ( Fig. S2 ). Since evaporation of AN under VRT-TD operating conditions would be a function of temperature and residence time, an exclusion of contribution of AN from V tot is not as straightforward as for AS. However, we explore the overall influences of AN on the estimated OA MFR by examining an extreme case. In this analysis, we considered the Raleigh data set, where relatively more NO 3 contribution in PM 1 was measured ( Fig. S6, S7 ) and the highest operating Rt of VRT-TD (40 s), where maximum bias is expected. Estimated 10 OA MFR using Eq. S-5 (neglecting AN contribution) at 60 ˚C and Rt = 40 s was 0.72 ± 0.06 (base case). In a sensitivity case, we included the contribution of AN (V tot = V org +V as +V an ) and assumed that evaporation of NO 3 measured in TS-TD (60˚C, Rt = 50 s) is same in VRT-TD for the above condition. The estimated mean OA MFR from sensitivity case was 0.735, which is within ~ 2% of our base case estimation and falls well within the variability range. At 90 ˚C and Rt = 40 s, estimated mean OA MFR in sensitivity case was 0.498 versus 0.48 ± 0.078 in base case, which is within 4 %. 15
S2. Estimation of condensation sink diameter (dcs)
The condensation sink diameter is estimated following Lehtinen et al., 2003 . The condensation sink diameter is the diameter where a monodisperse population of particles of number concentration N tot can be placed to obtain the same total condensation sink (CS) as for a poly-disperse distribution of particles with total number concentration N tot (Lehtinen et al., 2003) .
Where, D is the diffusion coefficient, F is the Fuchs and Sutugin correction factor, N i is the number concentration of particles in size bin of d p,i Figure S1 : Comparison of submicron ambient aerosol volume concentrations measured by SMPS (10-600 nm) with the volume concentrations of organic aerosol (OA) + ammonium sulfate (AS) aerosol measured by ACSM. Both bypass and TD (heated) ACSM data were analyzed using a collection efficiency (CE) of 0.5 (Ng et al., 2011a) for all species. OA volume are calculated from the measured OA 5 mass concentrations (morg) and an effective density of OA of 1.4 g cm -3 , estimated from a parameterization using elemental composition (O:C; H:C) (Kuwata et al., 2012) . AS mass concentration (mas) is calculated as mSO4 , where mSO4 is the mass concentration of sulfate (SO4). AS volume is calculated assuming density of 1.77 g cm -3 . Table 1 in main text for fi distributions). (a-b) Centreville data set, (cd) Raleigh data set. Panel a is same as Fig. 4 (a) in main text. The coefficient of determination (r 2 ) and root mean squared error (RMSE) for the panel ( (2010) Surface tension (J m -2 ) 0.08 Approximated as Pimelic acid, Bilde et al.(2003) Molecular weight (MW) MW i (g mol -1 ) =169-28 (log 10 C * i ) Approximated from Di-carboxylic acid 
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